Objective: To determine the proportion of sperm concentration abnormality, teratozoospermia index and the nature of semen abnormal parameters seen among male partners of infertile couples.
1. To determine the proportion of male partners of infertile couples with normal and abnormal sperm concentration.
2. To determine the nature of semen quality abnormality seen among males partners of infertile couples. 3 . To determine the teratozoospermia index in infertile males.
Materials and Methods
This is a retrospective study of semen quality of male partners of infertile couples who presented at the fertility clinics of Delta State University Teaching Hospital, Oghara, between 2014 -2016. Ethical approval was sought for from the Research and Ethics committee of the Hospital and it was given. Only males whose female partners were being investigated for infertility and with duration of 2 -5 years of infertility were included in this study. Two hundred and sixty subjects submitted their seminal fluid for analysis after 3 day abstinence.
Semen samples were collected in a sterile universal plastic container by masturbation and the samples were delivered within one hour of collection. Semen analysis was carried out in the andrology laboratory of the Hospital using World Health Organization 2010 procedure to determine liquefaction, viscosity, volume, p Н , sperm concentration, progressive motility, total motility, morphology and teratozoospermia index [11] .
Introduction
The inability of a couple to conceive after one year of unprotected sexual intercourse is term infertility [1] . The rate of infertility varies from one region to another and this corresponds to the incidence of preventable conditions which can lead to infertility [2] .
In Sub-Saharan Africa, one third of the couples are infertile and 52% of this suffers from acquired infertility. Furthermore, clinical practice in Nigeria indicated that 50% of gynaecological consultations were due to infertility cases and 80% of laparoscopic investigations were for management of infertility [3] . Also, 8 -12% of couples are affected with infertility in the world and 40 -50% of cases of infertility are due to male factor [1, 4] . In addition, males with secondary infertility are higher than males with primary infertility in SubSaharan Africa as indicated by World Fertility Survey [5] .
In most cases, the aetiology of male infertility is largely unknown but studies have shown an increase trend in the prevalence of sexually transmitted infections and urogenital infections [6] . Male fertility has been affected with seminal tract infections through different mechanism which includes impairing spermatogenesis, sperm
The World Health Organization 2010 normal values for semen parameters were use as operational definitions.
The data was analysed using SPSS version 15. Mean ± Standard deviation (SD) were calculated for sperm concentration, progressive motility, morphology, total motility volume, p Н , Age, teratozoospermia index; 95% confidence interval was calculated for proportion and for means. Mean values were compared for statistical significance using t -value with level of significance < 0.05 (p -value). Correlations between variables were analysed using spearman's rank correlation coefficient.
Results
A total of 260 semen samples from male partners of infertile couples were analysed for retrospective study. The mean age of infertile male with azoospermia, oligozoospermia and normazoospermia are 41.4 ± 9.7, 38.7 ± 7.5, 38.9 ± 7.3 and infertility duration between 2 -5 years.
From Tables 1 and 2 , 35% had primary infertility while 65% had secondary infertility. Sperm concentration characteristics indicated 47% normazospermia, 45% oligozoospermia and 8% azoospermia.
After excluding 20 samples for semen abnormality (Azoospermia), we analyzed oligozoospermic and normazoospermic males partners of infertile couples, as shown in Table 3 .
In Table 3 below, there are abnormal mean sperm concentration, sperm morphology, increased teratozoospermia index and normal mean p Н and volume and at significant p -value of 0.00 for the oligozooospermia groups while the normazoospermia group had normal mean semen parameter except increased teratozoospermia index. Furthermore, there is statistical significance between the mean semen parameters of normazoospermia and oligozoospermia group at a p -value of 0.00.
From Table 4 , in the normazoospermia group, there is negative correlation between teratozoospermia index and, progressive motility, total motility, morphology, volume of semen but positive correlation with sperm concentration.
In the oligozoospermia group, there is negative correlation between teratozoospermia index and sperm concentration, progressive motility, total motility, sperm morphology but positive correlation with semen volume. There is statistical significant negative correlation between TZI and sperm morphology, at a pvalue of 0.009.
Discussion
There is positive association between abnormal semen parameters and sperm count. It has been shown that 90% of male infertility problems are as a result of sperm count and the problems of morphology and motility which stem from disarray in control mechanisms that include pre-testicular, testicular and post-testicular factors [12] .
This study revealed that the prevalence of primary infertility was 35% while the prevalence of secondary infertility was 65%. This figure is higher than the reported values on the national estimates of the prevalence of primary and secondary infertility in sizeable areas of Sub-Saharan Africa [2] . This indicates the growing rate of secondary infertility in this area and could be attributed to high rate of genital infections in both male and female that leads to obstruction and male partners with abnormal semen parameters in our setting [13, 14] .
There was abnormal sperm concentration in 53% of male partners of infertile couples studied. This findings is in keeping with the earlier studies in Plateau State of Nigeria where 71% of semen samples analysed were abnormal and in agreement with similar high prevalence reported in India [15, 16] . The abnormal sperm parameters with high prevalence in this study may contribute to higher infertility rate caused by male factors [17] . This may be as a result of sperm abnormalities which is usually associated with distortion in the process of spermatogenesis, be it pre-testicular (hormonal), testicular (chromosomal) or post-testicular (transportation disorder, ejaculation, infection) [18] .
The mean sperm concentration for normazoospermia group was 72.7 ± 57.6 and 4.30 ± 4.1 for oligozoospermia group. This findings is comparable to work done in United Kingdom in which the mean sperm density was 84.3 ± 78.3 for 1801 suspected infertile men and 6.07 ± 5.6 for oligozoospermia patient in tertiary care hospital, Punjab [19, 20] . From this study, 47% of male partners had normal sperm concentration while 45% had low count. This implies that the determinant of fertility of the male factor is not only sperm concentration but other factors like morphology, motility are equally important. Thus infertility is not only associated with decreased count but also with defective sperm parameters and other female factors [21] .
The mean ejaculated volume for oligozoospermia group was 3.5 ± 1.4 vs. 2.9 ± 1.1 for normazoospermia group. This indicate that we had a normal volume for the two groups of male partners and this is comparable to studies done by Ara MJ et al. where normazoospermia had a mean semen volume of 3.36 ± 0.16 and oligozoospermia had 2.5 ± 0.17 [22] . The three days of sexual abstinence in our study may contribute to sufficient semen volume and our results indicated that semen volume plays little or no role in the aetiology of male infertility.
Sperm maturation is associated with motility as the sperm cells passed through the epididymis. The maturation of sperm cell occurred under the influence of epididymal protein and other substance which create structural and biochemical changes in the sperm. Thus motility is an epididymal function [23] .
In this study, the mean percentage of progressive motility and total motility are 61.1% ± 11.8% and 62.6% ± 11.2% for normazoospermia while 38.3% ± 20.7% and 43.2% ± 20.8% for oligozoospermia. This is comparable to study done in the tertiary care hospital in Punjab where mean percentage of normal sperm motility were 38% ± 23% for oligozoospermia and 57% ± 0.18% for normazoospermia [20] . Other study done in Brazil indicated a mean progressive sperm motility of 36.9% ± 16% for normazoospermia [24] .
Sperm motility has a stronger conception rate than sperm concentration [14] . This is a susceptible variation resulting from prolonged abstinence which is associated with increase sperm concentration while more frequent ejaculation may increase motility but lead to low sperm concentration [15] .
In this study, the mean normal sperm morphology for normazoospermia is 4.2% ± 1.6% and 0.7% ± 1.1% for oligozoospermia. This is in support of the findings that relative levels of sperm morphology depend on the sperm concentration of the individual [20] . Furthermore, the normazoospermia morphology value is comparable to the study done for infertile males with normal sperm concentration in Brazil, where mean sperm morphology was 3.4% ± 2.9% and in the general population in Copenhagen area in Denmark where mean sperm morphology was 7.1% ± 4.9% [24, 25] .
Sperm morphology assessment is one of the most important steps in semen analysis for male partners of infertile couples [26] . It has been recorded in some studies that higher amount of abnormal sperm cells is associated with infertility [27] . This is confirmed in this study where higher amount of abnormal sperm cells for normazoospermia group (95.8% ± 1.6%) and oligozoospermia group (99.3% ± 1.1%) may be responsible for the infertility of the male partners in our setting.
In our study, the mean teratozoospermia index (TZI) for normazoospermia and oligozoospermia are 1.7 ± 0.2 and 1.8 ± 0.3 which are comparable with World Health Organization value of 1.81 ± 0.3 for male partners of infertile couples and 1.83 ± 0.57 for Pakistani infertile men [11, 28] . Furthermore, TZI greater than 1.6 is associated with lower pregnancy rate and TZI of 1.81 is associated with male partners of infertile couples while TZI of 1.51 is associated with male partners of fertile couples [11, 29] .
Also, morphological parameters has been proven to be strongly associated with time in pregnancy and TZI or multiple anomalies index has been proven to be significantly related to the probability of a clinically recognised pregnancy [30] .
Thus, in our study, normazoospermia male partners which accounts for 47% of the study population had normal mean sperm parameters but are still infertile. This could be as result of increased mean TZI which has negative correlation with mean sperm morphology and is associated with increased abnormal sperm cells (95.8% ± 1.6%). Also, oligozoospermia male partners which accounts for 45% of the study population had decreased normal mean sperm morphology and increased mean TZI which is a reflection of increased abnormal mean sperm morphology (99.3% ± 1.1%) and these could be responsible for the infertility in this group. Furthermore, this finding is supported by the fact that means normal sperm morphology lower than 5% in both studied population with increased abnormal forms, is associated with severe fertility problems [26] . Azoospermia male partners accounts for 8% of the study population which contribute to abnormal sperm concentration which leads to infertility in this group.
The increased abnormal sperm cells in this study is primarily an indication of the complexity of terminal sperm differentiation which involves several biochemical and morphological changes and the influence of micro or macro environmental factors or multiple genetic factors which modulate or disrupt the crucial stage of morphologenesis [31] .
Conclusion
Semen analysis is an important clinical diagnosis step for infertile males and teratozoospermia index should be included as one of the parameters for semen quality and this will add value to clinical investigation for infertile males. Furthermore, research should be conducted in our environment to determine the causes of increase abnormal sperm cells which could be as a result of environmental or genetic factors.
